Optimal admission control in queues with workload-dependent service rates by Bekker, R. (Rene) & Borst, S.C. (Sem)
C e n t r u m  v o o r  W i s k u n d e  e n  I n f o r m a t i c a
PNA
Probability, Networks and Algorithms
 Probability, Networks and Algorithms
Optimal admission control in queues with 
workload-dependent service rates
R. Bekker, S.C. Borst
REPORT PNA-E0514 OCTOBER 2005
CWI is the National Research Institute for Mathematics and Computer Science. It is sponsored by the 
Netherlands Organization for Scientific Research (NWO).
CWI is a founding member of ERCIM, the European Research Consortium for Informatics and Mathematics.
CWI's research has a theme-oriented structure and is grouped into four clusters. Listed below are the names 
of the clusters and in parentheses their acronyms.
Probability, Networks and Algorithms (PNA)
Software Engineering (SEN)
Modelling, Analysis and Simulation (MAS)
Information Systems (INS)
Copyright © 2005, Stichting Centrum voor Wiskunde en Informatica
P.O. Box 94079, 1090 GB Amsterdam (NL)
Kruislaan 413, 1098 SJ Amsterdam (NL)
Telephone +31 20 592 9333
Telefax +31 20 592 4199
ISSN 1386-3711
Optimal admission control in queues with workload-
dependent service rates
ABSTRACT
We consider a queueing system with a workload-dependent service rate. We specifically
assume that the service rate is first increasing and then decreasing as a function of the amount
of work. The latter qualitative behavior is quite common in practical situations, such as
production systems. The admission of work into the system is controlled by a policy for
accepting or rejecting jobs, depending on the state of the system. We seek an admission control
policy that maximizes the long-run throughput. Under certain conditions, we show that a
threshold policy is optimal, and derive a criterion for determining the optimal threshold value.
2000 Mathematics Subject Classification:  60K25; 90B22
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